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3 MATERIALS AND METHODS 
3.1 Overview 
This chapter outlines the experimental research work to be done in order to achieve the 
objectives of this study. Materials used, design of the experimental equipment, set up 
and experimental procedure are all described in the following sections. Various type of 
observations are used to determine the effect of GLDA on solubility of FeSO4 for the 
reservoir stimulation in laboratory. The detail for every equipment is briefed including 
model, brand, limitation of equipment and others.   
3.2 Chemicals 
This work involved single chelating agent namely, Glutamic acid, N,N-diacetic acid, 
tetrasodium or also known as GLDA and solvent namely, iron (II) sulphate (FeSO4).  
All chemicals used were purchased from local manufacturer name Merck Malaysia. 
Both of chemical are used to for solubilities experiment and for determine the physical 
characteristic of GLDA. 
3.2.1 Glutamic acid, N,N-diacetic acid, tetrasodium, GLDA 
 
  
Figure 3-1: a) the physical characteristic of GLDA solution. b) The molecular structure 
of GLDA. 
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Glutamic acid, N,N-diacetic acid, tetrasodium is also widely known as GLDA is one of 
the chemicals that will be used in this experiment. GLDA has molecular formula of 
C9H13NO84Na and molecular weight of 351.1g/mol (Akzo Nobel, 2009). GLDA is 
based on the food-approved natural amino acid salt, monosodium L-glutamate (MSG). 
This results in a good biological breakdown as is confirmed by the Closed Bottle 
biodegradability test (OECD 301D). With respect to the green nature of GLDA, the 
molecule is largely based on natural, replaceable and sustainable raw materials.  
 
The excellent eco-toxicological properties are of benefit when used formulations, 
containing complexing agents, are discarded into the environment.  The GLDA 
manufacturing process is very efficient with only ammonia as by-product, which is 
collected and re-used as raw material for other products and industrial processes (Akzo 
Nobel, 2009).  
 
Based on the report that release by Akzo Nobel Functional Chemical LLC, there are a 
few applications for the GLDA (Akzo Nobel, 2009):   
 
i. Boosting agent for disinfecting products (with low skin irritation). 
ii. Improved detergency at high water hardness. 
iii. Hard surface cleaning performance is improved in combination with 
Gluco(hepto)nates. 
iv. Scale removing at high pH 
v. Scale inhibitor in laundering and dish washing detergents better than citrates and 
phosphates. 
vi. Scum inhibitor in bathroom cleaners 
vii. Improved cleaning & foaming in shampoo applications. 
viii. Storage stabilization of bleaching agents (perborates/ percarbonates) and 
unsaturated alkyl chain based surfactants. 
ix. Transport cleaners: Oil and iron removal at high pH replacement for NTA. 
 
 
 
 25 
3.2.2 Iron (II) sulphate, FeSO4  
 
 
 
 
Figure 3-2: a) The physical characteristic of FeSO4. b) The molecular structure of 
FeSO4. 
 
 
Iron (II) sulphate, also called as FeSO4 is will be used in this experiment for testing the 
solubilities studies of scaling. FeSO4 has molecular formula of FeSO4.H2O and 
molecular weight of 278.01g/mol and 1.898 g/cm
3
 in density (Science Lab.Com, 2013). 
Sulfate compounds are salts or esters of sulfuric acid formed by replacing one or both of 
the hydrogen with a metal. Most metal sulfate compounds are readily soluble in water 
for uses such as water treatment, unlike fluorides and oxides which tend to be insoluble 
(American Elements, 2011).  
 
It is used medically to treat iron deficiency, and also for industrial applications. Known 
since ancient times as copperas and as green vitriol, the blue-green heptahydrate is the 
most common form of this material (Learn Chemistry, 2011). FeSO4 must keep in a 
tightly closed container, stored in a cool, dry, ventilated area. To protect against 
physical damage, it need to be stored at constant temperature and not to exceed 75
o
F. 
Fluctuating temperatures causes product oxidation (TMC, 2012). 
3.3 Apparatus 
i. Beaker 50mL 
ii. Magnetic stirrer 
iii. Magnetic stirrer plate 
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